(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(43) Date of publication: 

12.09.2001 Bulletin 2001/37 



(11) EP 1 132 824 A2 

EUROPEAN PATENT APPLICATION 

(51) lntC!7: G06F 13/38 



(21) Application number: 01104748.7 

(22) Date of filing: 26.02.2001 



(84) 


Designated Contracting States: 


• Sakamoto, Hiroyuki, 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


c/o Kabushiki Kaisha Toshiba 




MCNLPTSETR 


i , , : Minato-ku, Tokyo 105-8001 (JP) 




Designated Extension States: 


• Fujimoto, Akihisa, c/o Kabushiki Kaisha Toshiba 




AL LT LV MK RO SI 


Minato-ku, Tokyo 105-8001 (JP) 






• Suga, Masao, c/o Kabushiki Kaisha Toshiba 


(30) 


Priority: 08.03.2000 JP 2000063884 


Minato-ku, Tokyo 105-8001 (JP) 


(71) 


Applicant: KABUSHIKI KAISHA TOSHIBA 


(74) Representative: Henkel, Feiler, Hanzel 




Kawasaki-shi (JP) 


Mohlstrasse 37 






81675 Miinchen (DE) 


(72) 


Inventors: 




• 


Okamoto, Kosei, c/o Kabushiki Kaisha Toshiba 






Minato-ku, Tokyo 105-8001 (JP) 





(54) Electronic device with card interface 



CM 
< 

CM 
GO 

CM 
CO 



(57) When initializing a card-shaped device (20a) in- 
serted in a card interface (11), operation mode acquiring 
means (141) incorporated in an electronic device (10) 
acquires operation mode information, stored in a regis- 
ter file (21) incorporated in the card-shaped device 
(20a), by a predetermined procedure using a predeter- 
mined pin (CMD). Operation mode setting means (141 ) 
incorporated in the electronic device (10) executes sig- 
nal assignment on a plurality of data pins (DAT[3:0j) pe- 
culiar to an operation mode indicated by the acquired 
operation mode information, thereby switching a data 
transfer width, and allowing the card-shaped device to 
operate in the operation mode. 
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Description 

[0001] The present invention relates to an electronic 
device equipped with a card interface, and more partic- 
ularly to an electronic device suitable to set an operation 
mode for a card-shaped device connected thereto via 
the card interface. 

[0002] Various types of electronic devices represent- 
ed by personal computers generally have a function of 
using an IC card (PC card) based on the PCMCIA (Per- 
sonal Computer Memory Card International Associa- 
tion). The PC card is used not only as a data storing 
medium but also for expanding its peripheral function. 
For example, there are some PC cards that function as 
a modem card, a network card, a hard disk drive, and a 
transmitter, etc. 

[0003] Further, in recent years, IC cards smaller than 
the PC cards are being used as well as the PC cards. 
One of these small IC cards is a small memory card that 
has a flash memory for storing various types of digital 
data represented by image data or music data. As is well 
known, the flash memory is a non-volatile memory, 
which is electrically programmable and has its stored 
contents kept as they are even when power supply is 
interrupted. In such small memory cards having a flash 
memory, in general, only one of a plurality of pins is used 
as a data pin (data line). Accordingly, the small memory 
cards execute 1 -bit data transfer. 
[0004] Furthermore, a small memory card called an 
M SD (Secure Digital) memory card" is also available. The 
SD memory card has been developed by Matsushita 
Electric Industrial Co., Ltd., SanDisk Corporation and 
Toshiba Corporation. The SD memory card has nine sig- 
nal pins, four of which can be used as data lines. Thus, 
the SD memory card realizes 4-bit data transfer, which 
means that it has a higher data transfer capacity than 
the previous small memory card that executes 1 -bit data 
transfer. 

[0005] As another small card , there is an I/O card hav- 
ing an I/O (Input/Output) interface function. After the ap- 
pearance of the SD memory card, it is requested that 
such a small I/O card and the SD memory card can be 
used through a common card slot formed in an electron- 
ic device (a host) such as a personal computer, as in the 
case of the PC cards. To enable a small memory card, 
such as the SD memory card, and various types of small 
I/O cards to be commonly used in an electronic device, 
it is necessary to give those cards, for example, the 
same pin arrangement and the same shape. Even in this 
case, however, the following problem will occur. 
[0006] In small memory cards, many of the pins pro- 
vided therein are used as data lines to enhance their 
data transfer capacity. For example, in the SD memory 
card, four of the nine pins are used as data lines as 
aforementioned. Accordingly, if the same pin arrange- 
ment and the same shape are imparted to the small 
memory cards and the small I/O cards, many pins are 
used for data transfer between an electronic device and 



each small I/O card. Using a lot of pins as data lines to 
enhance the data transfer capacity is effective in the 
case of a card-shaped device such as a memory card, 
which does not execute data transfers© often but trans- 

5 fers a large amount of data at one time. On the other 
hand, it is not so important to enhance the data transfer 
capacity in the case of a card-shaped device such as 
an I/O card, which executes data transfer (i.e. transac- 
tion) many times although it does not transfer a large 

10 amount of data at one time. It is more important to start 
data transfer quickly, i.e. to increase the speed of a re- 
sponse. 

[0007] The present invention has been developed in 
light of the above, and aims to enable an electronic de- 

15 vice to set an operation mode for a card-shaped device 
which is connected thereto when it is used, by a com- 
mon procedure irrespective of the type of the card- 
shaped device, the operation mode including signal as- 
signment and being peculiar to the card-shaped device. 

20 [0008] To attain the aim, an electronic device accord- 
ing to a first aspect comprises a card interface, operation 
mode acquiring means and operation mode setting 
means. The card interface is designed to be connected 
to a card-shaped device that has a connector section 

25 provided with connector pins including data pins. The 
operation mode acquiring means acquires, when the 
card interface is connected to the card-shaped device, 
operation mode information of the card-shaped device 
via a predetermined one of the connector pins of the 

30 card-shaped device other than the data pins. The oper- 
ation mode setting means executes signal assignment 
on each of the data pins on the basis of the operation 
mode information acquired by the operation mode ac- 
quiring means. 

35 [0009] In this electronic device, even when a memory 
card and various types of I/O cards having different in- 
terface functions are made to have a common pin ar- 
rangement, an operation mode including a mode for sig- 
nal assignment on the data pins of each card (card- 

40 shaped device) connected to the electronic device can 
be set at an operation mode peculiar to the card. More- 
over, this operation mode setting can be executed irre- 
spective of, for example, the type of each card. 
[001 0] An electronic device according to a second as- 

45 pect further comprises operation condition acquiring 
means and power supply voltage switch means. The op- 
eration condition acquiring means acquires, via the pre- 
determined connector pin, an operation condition of the 
card-shaped device, the operation condition including 

50 an operating voltage applied to the card-shaped device. 
The switch means switches a power supply voltage, 
supplied to the card-shaped device, from a predeter- 
mined initial voltage to the operating voltage included in 
the operation condition. 

55 [001 1 ] In this electronic device, an operation condition 
suitable for a card-shaped device connected to the elec- 
tronic device can be set irrespective of , for example, the 
type of the card-shaped device. 
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[0012] In an electronic device according to a third as- 
pect, the operation mode setting means has three func- 
tions. A first function is a function of assigning all the 
data pins to a data transfer process when the operation 
mode information indicates a first operation mode. A 
second function is a function executed when the oper- 
ation mode information indicates the second operation 
mode, i.e. a function of assigning a predetermined 
number of ones of the data pins to the data transfer proc- 
ess, assigning one of the remaining data pins to a proc- 
ess of transmitting a general purpose signal, assigning 
another of the remaining data pins to a process of in- 
forming the electronic device of a state of the card- 
shaped device, and assigning yet another of the remain- 
ing data pins to a process of transmitting an asynchro- 
nous interrupt signal from the card-shaped device to the 
electronic device. A third function is a function executed 
when the operation mode information indicatesthe third 
operation mode, i.e. a function of assigning another pre- 
determined number, larger than the first-mentioned pre- 
determined number, of ones of the data pins to the data 
transfer process, assigning one of the remaining data 
pins to the process of informing the electronic device of 
the state of the card-shaped device, and assigning an- 
other of the remaining data pins to the process of trans- 
mitting an asynchronous interrupt signal from the card- 
shaped device to the electronic device. 
[0013] In this electronic device, signal assignment 
suitable for each card-shaped device is executed ther- 
eon. For example, in a card-shaped device having op- 
eration mode information that indicates the first opera- 
tion mode, alLdata pins are assigned to a data transfer 
process. Thus, the first operation mode is suitable for a 
card-shaped device that is required to transfer a large 
amount of data at high speed, although it does not ex- 
ecute data transfer so many times. In a card-shaped de- 
vice having operation mode information that indicates 
the second operation mode, a smaller number of data 
pins are assigned to the data transfer process, but the 
remaining data pins are assigned to a process of trans- 
mitting a general purpose signal, a process of informing 
the electronic device of a state of the card-shaped de- 
vice, and a process of transmitting an asynchronous in- 
terrupt signal. Accordingly, the second operation mode 
is suitable for a card-shaped device that is more re- 
quired to transmit a response at high speed than to have 
a high data transfer capacity. The second operation 
mode is most suitable for a card-shaped device such as 
a modem interface, which needs an audio line : since a 
general purpose signal line can be used as the audio 
line. In a card-shaped device having operation mode in- 
formation that indicates the third operation mode, no pin 
is assigned to be used as a general purpose signal line, 
but the number of data lines increases by one, as com- 
pared with the device having the operation mode infor- 
mation that indicates the second operation mode. Ac- 
cordingly, the third operation mode is suitable for a card- 
shaped device such as a LAN interface, which is re- 



quired to have a high data transfer capacity and high- 
speed response capability. 

[0014] This summary of the invention does not nec- 
essarily describe all necessary features so that the in- 
5 vention may also be a sub-combination of these de- 
scribed features. 

[0015] The invention can be more fully understood 
from the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 

10 

FIG. 1 is a block diagram illustrating the structure 
of an information processing system according to 
the embodiment of the invention; 
FIG. 2 is a view illustrating a rough structure of a 
15 host 10, arid the structure of an I/O card 20a as a 
card 20; 

FIGS. 3A and 3B are a flowchart useful in explaining 
the operation of the host 10, focusing on its card 
initialization process; 
20 FIG. 4 is a view showing the relationship between 
a command output from the host 10 to the card 20, 
a response output from the card 20 to the host 1 0, 
and a CLK signal; 

FIG. 5 is a block diagram useful in explaining down- 
25 load of a device driver from the I/O card 20a to the 
host 10; 

FIG. 6 is a view illustrating an example of a relation- 
ship between each operation mode employed in an 
I/O interface mode, and signal assignment; 
30 FIG. 7 is a view illustrating an essential part of a 
card interface 11 for realizing each operation mode; 
and 

FIG. 8 is a block diagram showing an example of a 
structure in which a master 15 is incorporated in the 
35 host 10. 

[0016] The embodiment of the invention will be de- 
scribed with reference to the accompanying drawings. 
[0017] FIG. 1 is a block diagram illustrating the struc- 

40 ture of an information processing system according to 
the embodiment of the invention. 
[0018] In FIG. 1, a host system (hereinafter referred 
to as a "host") 1 0 consists of an electronic device such 
as a portable personal computer. The host 10 has a card 

45 interface 1 1 . The card interface 1 1 has, for example, two 
card slots 1 1 a and lib that enable two small card-shaped 
devices (hereinafter referred to simply as "cards") 20 to 
be inserted therein. For the convenience of drawing, 
FIG. 1 shows a card slot structure in which two cards 20 

50 arranged in a single plane are inserted. Actually, how- 
ever, the card slot has a structure that enables two cards 
20 to be inserted in two vertical stages. 
[0019] The card interface 11 assigns, to each card 20, 
a clock (CLK) line, a command (CMD) line, and four sig- 

55 nal lines (DAT[3:0] line) that can be assigned to be used , 
for example, as data lines. DAT[3:0] indicates four signal 
lines DAT[3] - DAT[0]. FIG. 1 does not show a power 
supply (VDD) line or a ground (GND) line. The CLK line 
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can be commonly used for different cards 20. Therefore, 
in the embodiment, CLK lines for respective cards 20 
are connected on the card interface 1 1 , thereby enabling 
the CLK lines to be commonly driven by the host 1 0. The 
same can be said of the VDD and GND lines. 
[0020] The host 1 0 includes an initialization basic driv- 
er 141 for executing a process for initializing each card 
20. On the other hand, each card 20 has a card register 
file 21 . The card register file 21 includes a group of reg- 
isters that p re-store respective data items such as an 
operating voltage, a card ID, a card address, a card type 
and an operation mode, etc. for each card 20. The card 
ID is identification data peculiar to each card 20. The 
card address is an address pre-assigned to each card 
20. The card type indicates whether each card 20 is a 
memory card or an I/O card. The operation mode will be 
described later. If each card 20 is an I/O card, it also 
includes a system I/O register 22. The system I/O reg- 
ister 22 pre-stores plug-and-play information (hereinaf- 
ter referred to as "PnP information") necessary for real- 
izing a plug-and-play function. The PnP information in- 
cludes data indicating the type of the I/O card, data as 
to whether or not a device driver peculiar to the I/O card 
is incorporated therein, and data indicating the version 
of the driver, if there is one. A Bluetooth interface, a USB 
(Universal Serial Bus) interface, a LAN (Local Area Net- 
work) interface, a GPS (Global Positioning System) in- 
terface and a portable telephone interface, etc. are con- 
sidered as I/O cards. 

[0021] FIG. 2 shows a rough structure of the host 10, 
and the structure of an I/O card 20a as the card 20. The 
host 10 has, as well as the card interface 11, a CPU 
(Central Processing Unit) 12, a system memory 13 and 
a disk storage system 14. The CPU 12 controls the en- 
tire host 1 0. The system memory 1 3 is used to store var- 
ious types of data, and programs to be executed by the 
CPU 12. The system memory 13 is formed of, for exam- 
ple, a RAM (Random Access Memory). The disk storage 
system 14 is formed of, for example, a hard disk drive. 
The disk storage system 14 incorporates various types 
of device drivers 142, as well as the initialization basic 
driver 1 41 . The device drivers 1 42 include device drivers 
prepared for and peculiar to the respective types of I/O 
cards. 

[0022] The I/O card 20a has a connector section 23 
in which nine signal pins with the numbers 1 - 9 are ar- 
ranged. In this embodiment, the signal terminals provid- 
ed in the connector section 23 are called "signal pins". 
However, this name does not necessarily indicate the 
shape of the signal terminals. In the case of FIG. 2, the 
signal pins provided in the connector section 23 are 
printed pads. A pin, numbered 1 , is called "DAT 3 (DAT 
[3])", and can be assigned to be used, for example, as 
a data terminal. A pin, numbered 2, is called "CMD", and 
is assigned to be used as a terminal for transferring a 
command from the host 10 to the I/O card 20a, and a 
response to the command from the I/O card 20a to the 
host 10. A pin, numbered 3, is called "GND (Vss1)" and 



assigned to be used as a first ground signal terminal. A 
pin, numbered 4, is called "VDD" and assigned to be 
used as a power signal terminal. A pin, numbered 5, is 
called "CLK" and assigned to be used as a clock termi- 

5 nal. A pin, numbered 6, is called "GND (Vss2)" and as- 
signed to be used as a second ground signal terminal. 
A pin, numbered 7, is called "DAT 0 (DAT[0])", and is 
assigned to be used as a data terminal. Pins, numbered 
8 and 9, are called "DAT 1 (DAT[1 ])" and "DAT 2 (DAT 

10 [2])", respectively, and are assigned to be used as data 
terminals. The above-mentioned pin arrangement and 
signal assignment to each pin in the I/O card 20a are 
commonly employed in different types of I/O cards 20a. 
Further, the same can be said of memory cards. In other 

15 words, the same pin arrangement and the same signal 
assignment are employed in all types of cards 20. How- 
ever, signals assigned to DAT[3] - DAT[0] (DAT[3:0]) dif- 
fer between different types of cards 20. Further, in the 
case of the I/O card 20a, signals assigned to those pins 

20 differ between different types of I/O cards 20a. For ex- 
ample, in the case of a memory card, DAT[3] - DAT[0] 
are assigned to be used as respective bidirectional data 
lines (data terminals). DAT[3] is also assigned to be 
used as a card detection terminal. Signal assignment 

25 concerning DAT[3] - DAT[0] in the case of the I/O card 
20a will be described later. 

[0023] The I/O card 20a has a processor module 200. 
The processor module 200 includes a controller 201, a 
ROM 202, a SRAM (Static RAM) 203, an I/O interface 

30 204, an external interface 205 and a memory interface 
206. The controller 201 is a microprocessor for control- 
ling the entire I/O card 20a The ROM 202 stores control 
programs to be executed by the controller 201 . A pre- 
determined area of the ROM 22 is assigned to be used 

35 as the card register file 21 shown in FIG. 1 . The SRAM 
203 is used as a work/buffer memory incorporated in the 
processor module 200. The I/O interface 204 is connect- 
ed to the nine signal pins of the I/O card 20a and serves 
as an interface between the I/O card 20a and the host 

40 10. The external interface 205 serves as an interface 
between the I/O card 20a and an external I/O device 60. 
The memory interface 206 serves as an interface for a 
flash memory (not shown). 

[0024] This flash memory is incorporated in the I/O 
45 card 20a and formed of a non-volatile programmable 
memory. A predetermined area of the flash memory is 
assigned to be used as the aforementioned system I/O 
register 22. However, the system I/O register 22 maybe 
incorporated in the processor module 200. This struc- 
50 ture is applied to an I/O card 20a that does not always 
need the flash memory. 

[0025] Referring now to the flowchart of FIGS. 3A and 
3B : a description will be given of an operation of the em- 
bodiment, focusing on its card initialization process. 
55 Suppose that a card 20 is inserted in one of the card 
slots Ha and lib of the card interface 11 , when the host 
is in an ON (power-on) state. In this state, a power signal 
and a ground signal are supplied from the host 1 0 to the 
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card 20 via the VDD line and the GND line, respectively. 
As a result, the card 20 reaches a power-on state. Fur- 
ther, a clock signal is also supplied from the host 10 to 
the card 20 via the CLK line. The same state is also 
reached when the host 1 0 is turned on after the card 20 
is inserted into one of the card slots of the card interface 
1 1 . After the card 20 is turned on, the initialization basic 
driver 141 incorporated in the host 1 0 starts the card 
initialization process. For facilitating the description, it 
may be described that the card initialization process is 
executed by the host 10. The card initialization process 
is also started when a reset command is output from the 
host 1 0 to the card 20 via a CMD line corresponding to 
the card 20 and incorporated in the card interface 11 
(step SO). It is a matter of course that the initialization 
basic driver 141 operates after it is loaded from the disk 
storage system 14 to the system memory 1 3. 
[0026] When starting the card initialization process, a 
power supply voltage supplied from the host to the card 
20 via the VDD line is set at a value predetermined irre- 
spective of the type of the card. This voltage will be 
called an "initial voltage". In this state, in synchronism 
with a clock signal supplied via the CLK line, the card 
20 executes receipt of a command and transmission of 
a response in reply to the command, using only the CMD 
line. This operation is performed irrespective of the card 
type. 

[0027] The mode for executing the card initialization 
process is roughly divided into two modes - a Card 
Identification Mode and a Data Transfer Mode. In the 
:Card Identification Mode, the card 20 has one of three 
states - an Idle State, a Ready State and an Identifica- 
tion State. On the other hand, in the Data Transfer Mode, 
the card 20 has one of three states - a Standby State, 
a Transfer State and an Inactive State. 
[0028] When the host 10 starts the card initialization 
process, the operation condition of a card 20 to be sub- 
jected to the card initialization process is confirmed 
(step S1). The step S1 will be described in more detail. 
[0029] The host 10 supplies, from the card interface 
1 1 to the card 20 to be subjected to the card initialization 
process, a first command for confirming the operation 
condition of the card 20. More specifically, the host 10 
serially supplies the first command to the card 20 via the 
CMD line between the host 10 and the card 20 in syn- 
chronism with a clock signal on the CLK line. 
[0030] Upon receiving the first command, the card 20 
selects, from the card register file 21 , an operation con- 
dition including its operating voltage. The card 20 then 
serially supplies the host 10 with a response, in which 
the operation condition is set, in reply to the first com- 
mand via the CMD line in synchronism with the clock 
signal. 

[0031] FIG. 4 shows the relationship between the 
command output from the host 10 to the card 20, the 
response output in reply to the command from the card 
20 to the host 10, and the clock signal on the CLK line. 
[0032] The host 1 0 receives the response output from 



the card 20 in reply to the first command. The response 
contains the operation condition of the card 20 including 
the operating voltage. The host 1 0 confirms the operat- 
ing voltage included in the operation condition of the 

5 card 20. These operations are the details of the step S1 . 
[0033] After executing the step S 1 , the host 1 0 resets 
the powersupply voltage on the VDD line from the initial 
voltage to the operating voltage of the card 20 (step S2). 
Thus, the power supply voltage on the VDD line is 

io switched to an operating voltage suitable for the card 20 
connected to the card interface 11 of the host 10. After 
that, the host 10 supplies, via the CMD line : the card 20 
with a second command for informing the card 20 of the 
newly set power supply voltage (operating voltage) , and 

15 confirming the operation state of the card 20 at this op- 
erating voltage (step S2a). The second command con- 
tains, as an argument, information indicating the newly 
set operating voltage. 

[0034] The card 20 receives the second command 
20 supplied from the host 1 0. If the card 20 is in a state in 
which it can be operated by the newly set power supply 
voltage, i.e. the operating voltage indicated by the re- 
ceived command, the card 20 supplies the host 10 with 
a response indicating its ready state, via the CMD line. 
25 On the other hand, if the card is not in that state, the 
card 20 supplies the host 1 0 with a response indicating 
its busy state, via the CMD line. 

[0035] Until receiving the response indicating the 
ready state of the card 20 (step S3), the host 1 0 supplies 
30 the second command to the card 20 (step S2a). 

[0036] Upon receiving the response indicating the 
ready state of the card 20, the host 10 determines that 
the card 20 has been sifted from the Idle State to the 
Ready State. 

35 [0037] When determining that the card 20 has 
reached the Ready State, the host 1 0 acquires a card 
ID from the card 20 (step S4). The step S4 will be de- 
scribed in detail. 

[0038] The host 1 0 supplies the card 20, via the CMD 
40 line, with a third command for acquiring the card ID from 
the card 20. The card 20 receives the third command 
output from the host 1 0. In accordance with the received 
third command, the card 20 acquires its own card ID 
from the card register file 21 . After that, the card 20 sup- 
45 plies the host 10 with a response, having its own card 
ID set therein, in reply to the third command via the CMD 
line. 

[0039] The host 1 0 receives the response output from 
thecard20 in replyto the third command. Subsequently, 

50 the host 1 0 extracts the card ID of the card 20 from the 
response. This card ID is transferred to an application 
program 143 (see FIG. 5) for using the card 20. As a 
result, the card 20 shifts from the Ready State to the 
Identification State. This Identification State is the final 

55 state of the Card Identification Mode. The above-de- 
scribed operations are the details of the step S4. 
[0040] The host 1 0 acquires a card address from the 
card 20 in the Identification State (step S5). The step S5 
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will be described in detail. 

[0041] The host 10 supplies the card 20, via the CMD 
line, with a fourth command for acquiring the card ad- 
dress from the card 20. The card 20 receives the fourth 
command output from the host 10. In accordance with s 
the received fourth command, the card 20 acquires its 
own card address from the card register file 21. After 
that, the card 20 supplies the host 1 0 with a response, 
having its own card address set therein, in reply to the 
fourth command via the CMD line. 
[0042] The host 1 0 receives the response output from 
the card 20 in reply to thefourth command. Subsequent- 
ly, the host 10 extracts the card address of the card 20 
from the response, thereby identifying the card 20. As 
a result, the host 10 shifts from the Card Identification 
Mode to the Data Transfer Mode, while the card 20 
reaches the Standby State as the initial state of the Data 
Transfer Mode. 

[0043] In the Standby State, the host 1 0 selects, using 
the card address acquired at the step S5, a card 20 to 
which the card address is assigned (step S6). The step 
S6 will be described in detail. 

[0044] Using the acquired card address, the host 10 
outputs a fifth command for selecting the card 20 to 
which the card address is assigned, to each CMD line 
on the card interface 11 . Then, that one of the cards 20 
connected to the card interface 1 1 of the host 1 0 reaches 
a selected state, to which the card address indicated by 
the fifth command from the host 10 is assigned, and 
which is now in a non-selected state. The card 20 having 
reached the selected state supplies the host 1 0, via the 
CMD line, with a response indicating that the card itself 
has been selected. As a result, the card 20 shifts from 
the Standby State to the Transfer State. Upon receiving 
the response from the card 20, the host 1 0 determines 
that the card 20 designated by the fifth command has 
been selected, and hence the card 20 has shifted to the 
Transfer State. 

[0045] At the beginning of the Transfer State, the host 
10 reads the card type and the operation mode of the 
card 20 selected at the step S6 (step S7). The step S7 
will be described in detail. 

[0046] The host 10 supplies the card 20, via the CMD 
line, with a sixth command for reading the card type and 
the operation mode of the card 20. The card 20 receives 
the sixth command. In accordance with the received 
sixth command, the card 20 acquires its own card type 
and operation mode from the card register file 21 . After 
that, the card 20 supplies the host 10 with a response, 
having its own card type and operation mode set therein, 
in reply to the sixth command via the CMD line. 
[0047] The host 1 0 receives the response output from 
the card 20 in reply to the sixth command. The host 10 
extracts, from the response, the card type and operation 
mode of the card 20 selected at the step S6. The above- 
described operations are the details of the step S7. 
[0048] In the embodiment, the operation mode of the 
card 20 differs between a case where the card 20 is a 



memory card and a case where it is an I/O card. In the 
case of the memory card, the operation mode is only 
one, i.e. a 4-bit transfer mode. On the other hand, the I/ 
O card has five operation modes, i.e. (1) a 4-bit transfer 
mode, (2) a 1 -bit I/O transfer mode, (3) a 2-bit I/O trans- 
fer mode, (4) a USB I/O transfer mode, and (5) a 1394 
I/O transfer mode. Each transfer (operation) mode for 
the I/O card is collectively called an "I/O interface mode". 
Further, the transfer (operation) mode (4-bit transfer 
mode) for the memory card is called a "memory interface 
mode". 

[0049] When the host 1 0 has acquired information in- 
dicating the card type and the operation mode of the se- 
lected card 20, it determines form the card type whether 
the card 20 is an I/O card or a memory card (step S8). 
In accordance with the determination result and the ac- 
quired operation mode, the host 1 0 executes a step S9a 
or S9b. At the step S9a or S9b, signal assignment to the 
card interface 11 is executed. This signal assignment 
corresponds to signal assignment to each signal pin of 
the card 20 (20a). Further, at the step S9a or S9b, a 
seventh command is supplied to the selected card 20 
via a corresponding CMD line. The seventh command 
is used for informing the card 20 that its mode can be 
changed from the mode set at the start of the initializa- 
tion process, in which only the CMD line is used, to an 
operation (transfer) mode peculiar to the card 20. 
[0050] Upon receiving the seventh command output 
from the host 1 0, the card 20 sets its mode at the oper- 
ation mode peculiarthereto. As a result, the card 20 can 
operate in a state in which signal assignment deter- 
mined by the peculiar operation mode has been execut- 
ed on each of the signal pins DAT[3] - DAT[0]. Thus, in 
the embodiment, the host 10 can use, when initializing 
a card 20, a mode peculiar to the card 20 as the opera- 
tion mode including signal assignment to each of the sig- 
nal pins (data terminals) DAT[3] - DAT[0] of the card 20, 
irrespective of, for example, the type of the card 20. In 
other words, in the embodiment, the host 1 0 can set the 
operation mode of an I/O card having the same pin ar- 
rangement as a memory card, using the same proce- 
dure as that for the memory card, irrespective of the type 
of the I/O card. 

[0051] Referring now to FIG. 6, a description will be 
given of the relationship between signal assignment and 
each operation mode for the I/O card (20a), i.e. each I/ 
O interface mode. 

(1 ) 4-Bit Transfer Mode 

[0052] In the 4-bit transfermode, all pins DAT[3] - DAT 
[0], i.e. DAT[3:0], are assigned to be used as bidirection- 
al data lines. This realizes an I/O interface for 4-bit trans- 
fer. Signal assignment in this mode is the same as signal 
assignment in the only one operation mode for a mem- 
ory card, i.e. the memory interface mode (4-bit transfer 
mode). 

[0053] The 4-bittransfer mode is effective in the case 
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of an I/O card for a high-speed communication interface, 
which transfers a large amount of data at one time al- 
though it does not execute data transfer (i.e. transac- 
tion) many times. In this mode, however, an interrupt line 
cannot be assigned, contrast to the case of a 1 -bit or 
2-bit I/O transfer mode described later. Accordingly, the 
termination of transfer must be determined by, for ex- 
ample, polling. 

(2) 1 -Bit I/O Transfer Mode 

[0054] In the 1-bit I/O transfer mode, only the pin DAT 
[0] is assigned to be used as a bidirectional data line. 
The pin DAT[1] is assigned to be used as a general pur- 
pose signal line from the I/O card (20a) to the host 10. 
The pin DATI2] is assigned to be used as a WAIT/ 
READY line for informing the host 1 0 of the state (WAIT/ 
READY) of the I/O card (20a) in synchronism with a 
clock signal. The pin DAT[3] is assigned to be used as 
an interrupt line (INT/WAKE line) for outputting an asyn- 
chronous interrupt signal from the I/O card (20a) to the 
host 10. 

[0055] The asynchronous interrupt signal sent via the 
INT/WAKE line is one of two types of signals. One is an 
interrupt signal (INT signal) output from the I/O card 
(20a) for informing the host 1 0 of, for example, the ter- 
mination of data transfer. The other is an interrupt signal 
(WAKE signal) output from the I/O card (20a) for waking 
up the host 1 0 when the host is in a power down state 
or a suspended state, thereby restoring the host 1 0 to 
a normal operation state. This WAKE signal is output 
when the host 1 0 is in the power down state or the sus- 
pended state. therefore only the required minimum func- 
tion of the I/O card (20a) is operable, and this function 
has detected a predetermined interface state. The pre- 
determined interface state indicates, for example, that 
state of an I/O card having a telephone communication 
function, such as a modem interface, in which the card 
has received a call signal. In this case, the general pur- 
pose signal line (DAT[1 ]) can be used as an audio line. 
[0056] The 1 -bit transfer mode is effective in the case 
of an I/O card as an interface, which requires prompt 
start of data transfer (transaction) since it executes data 
transfer many times, although it does not transfer a large 
amount of data at one time. 

(3) 2-Bit I/O Transfer Mode 

[0057] In the 2-bit I/O transfer mode, the pins DAT[1 ] 
and DAT[0] are assigned to be used as bidirectional data 
lines. The pin DAT[2] is assigned to be used as a WAIT/ 
READY line as in the 1-bit I/O transfer mode. The pin 
DAT[3] is assigned to be used as an INT/WAKE line as 
in the 1-bit I/O transfer mode. The 2-bit I/O transfer 
mode differs from the 1 -bit I/O transfer mode in that the 
pin DAT[1 ] is assigned to be used as a data line and not 
as a general purpose signal line. 
[0058] The 2-bit I/O transfer mode is effective in the 



case of an I/O card as a LAN interface, which does not 
require a general purpose signal line but requires high- 
er-speed transfer (higher-speed communication) than 
the I/O card that uses the 1-bit I/O transfer mode. 

5 

(4) USB I/O Transfer Mode 

[0059] The USB I/O transfer mode is effective where 
the I/O card (20a) is a USB interface. In this mode, the 
10 pins DAT[1 ] and DAT[0] are assigned to be used as USB 
data lines. 

(5) 1 394 I/O Transfer Mode 

15 [0060] The 1 394 I/O transfer mode is effective where 
the I/O card (20a) is an IEEE (Institute of Electrical and 
Electronics Engineers, Inc.) 1394 interface. In this 
mode, the four signal lines DAT[3] - DAT[0], i.e. DAT[3: 
0], are assigned to be used as IEEE 1394 data lines. 
[0061 ] In the embodiment, three types of 1 -bit I/O cells 
71 , 72 and 73 are provided for each signal line DAT[i] (i 
= 3 - 0) in the card interface 1 1 of the host 1 0, as is shown 
in FIG. 7. The cells 71, 72 and 73 have host-side 1-bit 
input/output terminals 71a, 72a and 73a and card-side 

1- bit input/output terminals 71b, 72b and 73b, respec- 
tively. The 1 -bit input/output terminals 71 b, 72b and 73b 
are connected to each signal line DAT[i] of the card in- 
terface 1 1 . The I/O cell 71 is used for realizing an inter- 
face function peculiar to the operation mode of the card 
20, if the operation mode is a transfer mode, i.e. if it is 
the 4-bit transfer mode, the 1 -bit transfer mode or the 

2- bit transfer mode. The I/O cell 72 or 73 is each used 
for realizing an interface function peculiar to the opera- 
tion mode of the card 20, if the operation mode is the 
USB I/O transfer mode or the 1394 I/O transfer mode. 
The interface function of each cell 71 , 72 or 73 can be 
turned on or off from the outside. The signal line DAT[i] 
is connected to an end of an active pull-up resister 74 
and an end of an active pull-down resister 75. The re- 
sisters 74 and 75 can be turned on and off from the out- 
side. 

[0062] At the aforementioned step S9a or S9b, the in- 
itialization basic driver 141 in the host 10 turns on only 
that one of the cells 71 , 72 and 73, which corresponds 
to the operation mode of a card 20 selected at the step 
S6, in order to enable the realization of an interface func- 
tion peculiar to the operation mode. Further, the initiali- 
zation basic driver 141 turns on and off the resisters 74 
and 75 in accordance with the operation mode. 
[0063] As described above, after the host 1 0 acquires 
information indicating the card type and the operation 
mode of the card 20 selected at the step S6 (step S7), 
it determines from the card type whether the card 20 is 
a memory card or an I/O card (step S8). 
[0064] If the card 20 is a memory card, the host 1 0 
executes signal assignment on the card interface 11 on 
the basis of the operation mode peculiar to the memory 
card and obtained at the step S7 (step S9b). Further, at 
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the step S9b, the host 10 supplies the card 20, via the 
CMD line, with the seventh command for informing the 
card 20 that the mode can be changed to the operation 
mode peculiar to the card 20. After executing the step 
S9b, the host 10 determines that the initialization proc- 
ess on the card 20 (memory card) has finished. In this 
state, the host 10 can be operated using the card 20 
(memory card) (step S16). 

[0065] On the other hand, if the card 20 is an I/O card, 
the host 1 0 executes signal assignment on the card in- 
terface 11 on the basis of the operation mode obtained 
at the step S7, as in the case of the memory card (step 
S9a). Further, at the step S9a, the host 10 supplies the 
card 20 with the seventh command. 
[0066] Moreover, when the card 20 is an I/O card 
(20a), the host 1 0 determines that the initialization proc- 
ess on the I/O card is not completed simply by executing 
the step S9a. This is because when the card 20 is an I/ 
O card, configuration settings for realizing a plug-and- 
play function are necessary. 

[0067] To this end, the host 10 reads the contents 
(PnP information) of the system I/O register 22 from the 
previously selected card 20, i.e. the I/O card 20a (step 
S10). The step S1 0 will be described in detail. 
[0068] Thehost 10 supplies the card 20a .via the CMD 
line, with an eighth command for reading the PnP infor- 
mation from the system I/O register 22 in the I/O card 
20a. The card 20a receives the eighth command output 
from the host 1 0, In accordance with the received eighth 
command, the card 20a reads the PnP information from 
the system I/O register 22. After that, the card 20a sup- 
plies the host 10 with a response, having the read PnP 
information set therein, in reply to the eighth command 
via the CMD line. 

[0069] The host 1 0 receives the response output from 
the card 20a in reply of the eighth command, and reads, 
from the response, the PnP information peculiar to the 
I/O card 20a. The above operations are the details of 
the step S10. 

[0070] After reading the PnP information peculiar to 
the I/O card 20a, the host 1 0 refers to it (step S1 1 ). From 
the PnP information, the host 10 determines whether or 
not a device driver 142a (see FIG. 5) is attached to the 
I/O card 20a (step S12). The device driver 142a is pe- 
culiar to the I/O card 20a connected to the card interface 
11 of the host 10. Attaching the device driver 142a to 
the I/O card 20a means that the driver 142a is stored in 
the ROM 202 incorporated in the I/O card 20a. 
[0071 ] If the device driver 1 42a is attached, the initial- 
ization basic driver 1 41 in the host 1 0 determines wheth- 
er or not the device driver 142a attached to the I/O card 
20a has already been downloaded as a device driver 
142b (see FIG. 5) into the host 10 (step S13a). If the 
device driver 1 42a is already downloaded as the device 
driver 142b, the initialization basic driver 141 deter- 
mines whether or not the version of the driver 142b is 
older than the version indicated by the PnP information 
(step S1 3b). 



[0072] If the device driver 142b is not downloaded to 
the host 10, the host 10 executes a step S14. The step 
S14 is executed even when the device driver 142b has 
been downloaded, if the version of the device driver 

s 142b is olderthan that indicated by the PnP information. 
At the step S14, the device driver 142a stored in the 
ROM 202 of the I/O card 20a is downloaded as the de- 
vice driver 142b into the host 10 via a data line deter- 
mined by the operation (transfer) mode of the card 20a, 

10 as is shown in FIG. 5. As a result, the next step et seq. 
are executed under the control of the device driver 1 42b, 
in place of the initialization basic driver 141 . At the next 
step, i.e. at a step S1 5, a system configuration for the I/ 
O card 20a is automatically set up in the host 1 0 by the 

15 downloaded updated device driver 1 42b on the basis of 
the PnP information. Thus, in the embodiment, the plug- 
and-play function can be realized for each card 20 (20a) 
connected to the host 10, even when different device 
drivers corresponding to the respective types of cards 

20 20 are not pre-installed in the host 1 0. 

[0073] On the other hand, if no device driver 1 42a is 
attached to the I/O card 20a (step S1 2), the steps S1 3a, 
S13b and S14 are skipped over, and the step S15 is 
executed. At the step S15, the system configuration for 

25 the I/O card 20a is automatically set up on the basis of 
the PnP information by that one of the device drivers 
142 installed in the host 10, which is peculiar to the type 
of the I/O card 20a. Further, even when the device driver 
142a is attached to the I/O card 20a, if a device driver 

30 1 42b, whose version is the same as or more recent than 
the version indicated by the PnP information, is already 
downloaded to thehost 1 0 (steps S12, S13a and S13b), 
the step S14 is skipped over and the step S15 is exe- 
cuted. At the step S1 5, automatic configuration settings 

35 for the I/O card 20a are executed on the basis of the 
Pn P information by the device driver 1 42b that is already 
downloaded to the host 1 0. 

[0074] After the automatic configuration settings for 
the I/O card 20a finish, the host 10 reaches a state in 
40 which it is operable using the I/O card 20a (20) (step 
S16). 

[0075] When the host 1 0 is in the state in which it is 
operable using the card 20 (20a), an application pro- 
gram 143 incorporated in the host 10 can use the card 
45 20 (20a) and execute thereon a process peculiar there- 
to. 

[0076] The system shown in FIG. 2 requires, between 
the system memory 1 3 of the host 1 0 and the card 20a, 
a data transfer unit for executing data transfer. In the 

50 prior art, this type of data transfer unit is provided in the 
card 20a. In this case, the data transfer unit must access 
the system memory 13 via the card interface 11 under 
the limitation of a data width (a data transfer width) us- 
able for data transfer and employed in the card interface 

55 11. Therefore, it is difficult to execute high-speed data 
transfer between the data transfer unit and the system 
memory 13. 

[0077] On the other hand, in the embodiment, the data 
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transfer unit is provided in the host 1 0. The data transfer 
unit provided in the host 10 is called a "master". FIG. 8 
illustrates an example of a structure in which a master 
is provided in the host 10. In FIG. 8, a master 15 is in- 
terposed between the system memory 1 3 and the card 
interface 1 1 . The I/O card 20a is inserted in a card slot 
of the card interface 1 1 . The master 1 5 executes data 
transfer between the system memory 13 and the I/O 
card 20a. At this time, the master 1 5 can access the sys- 
tem memory 13 without being limited by the number of 
signal lines usable for data transfer and provided in the 
card interface 1 1 . The data width of a bus that connects 
the system memory 13 to the master 16 is sufficiently 
larger than the data transfer width of the card interface 
11. Accordingly, the master 15 provided in the host 10 
can realize high-speed data transfer between itself and 
the system memory 1 3, without being limited by a data 
transfer width, even if small, between the host 10 and 
the card 20a. 

[0078] There is a case where the user of the host 1 0 
wants to switch the card 20 (20a) selected at the step 
S6 to another card 20 (20a). In this case, a request for 
switching the card is supplied from the application pro- 
gram 143 shown in FIG. 5 to the initialization basic driver 
141. Upon receiving the request, the initialization basic 
driver 141 causes the currently selected card 20 (20a) 
to reach an on -selected state (step SIT). The step S17 
will now be described in detail. 

[0079] The initialization basic driver 141 supplies the 
card 20 (20a), via the CMD line, with a ninth command 
for causing the currently selected card 20 (20a) to reach 
a non-selected state. Upon receiving the ninth com- 
mand supplied from the host 1 0 5 the card 20 (20a) shifts 
to the non-selected state in accordance with the com- 
mand. 

[0080] in the embodiment, the fifth command for se- 
lecting a non-selected card 20 (20a) is the same com- 
mand (a card selecting command) as the ninth com- 
mand for causing a selected card 20 (20a) to reach a 
non-selected state. When the card selecting command 
is supplied to a non-selected card 20 (20a), it functions 
as a command for selecting the card 20 (20a). On the 
other hand, when the command is supplied to a selected 
card 20 (20a), it functions as a command for causing the 
selected card 20 (20a) to reach the non-selected state. 
[0081] After the initialization basic driver 141 causes 
the card 20 (20a) selected at the step S6 to reach a non- 
selected state at the step S17, the program returns to 
the step S6. At this time, the initialization basic driver 
141 can select another card 20 (20a) requested by the 
application program 143. 

[0082] If the user of the host 1 0 no more needs to use 
the card 20 (20a) and hence wants to shift the card 20 
(20a) to a power-off state, an inactivation command is 
supplied to the card 20 (20a) via the CMD line by the 
initialization basic driver 141 of the host 10 (step S18). 
Upon receiving the inactivation command output from 
the host 10, the card 20 (20a) shifts from the Transfer 



State to the Inactive State. In this state, the supply of 
power to the card 20 (20a) is interrupted. 



5 Claims 

1. An electronic device (10) in which a card-shaped 
device (20, 20a) having a connector section (23) is 
usable, the connector section (23) being provided 
io with connector pins including data pins, character- 
ized by comprising: 

a card interface (11) to be connected to the 
card-shaped device (20, 20a) via the connector 
f5 section (23) of the card-shaped device (20, 

20a); ; 
operation mode acquiring means (141) for ac- 
quiring, when the card interface (1 1 ) is connect- 
ed to the card-shaped device (20a, 20a), oper- 
20 ation mode information of the card-shaped de- 

vice (20, 20a) via a predetermined one of the 
connector pins of the card-shaped device (20, 
20a) other than the data pins; and 
operation mode setting means (41) for execut- 
es ing signal assignment on each of the data pins 
on the basis of the operation mode information 
acquired by the operation mode acquiring 
means (141). 

30 2. The electronic device (10) according to claim 1, 
characterized in that: 

the predetermined connector pin is a command 
pin for transferring a command from the elec- 
ts tronic device (10) to the card-shaped device 
(20, 20a), and also transferring a response in 
reply to the command from the card-shaped de- 
vice (20, 20a) to the electronic device (1 0); and 
the operation mode acquiring means (141) ac- 
40 quires the operation mode information of the 
card-shaped device (20, 20a) by executing 
transfer of the command and receipt of the re- 
sponse via the command pin of the card- 
shaped device (20, 20a). 

45 

3. The electronic device (10) according to claim 1, 
characterized by further comprising: 

operation condition acquiring means (141) for 
50 acquiring, via the predetermined connector pin, 

an operation condition of the card-shaped de- 
vice (20, 20a), the operation condition including 
an operating voltage applied to the card- 
shaped device (20, 20a); and 
55 switch means (141) for switching a power sup- 

ply voltage, supplied to the card-shaped device 
(20, 20a), from a predetermined initial voltage 
to the operating voltage included in the opera- 
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tion condition and acquired by the operation 
condition acquiring means (141). 

4. The electronic device (10) according to claim 3, 
characterized in that: 5 

the predetermined connector pin is a command 
pin for transferring a command from the elec- 
tronic device (10) to the card-shaped device 
(20, 20a), and also transferring a response in 10 
reply to the command from the card-shaped de- 
vice (20, 20a) to the electronic device (10); 
the operation mode acquiring means (141) ac- 
quires the operation mode information of the 
card-shaped device (20, 20a) by executing 15 
transfer of the command and receipt of the re- 
sponse via the command pin of the card- 
shaped device (20, 20a); and 
the operation condition acquiring means (141) 
acquires the operation condition of the card- 20 
shaped device (20, 20a) by executing transfer 
of the command and receipt of the response via 
the command pin of the card-shaped device 
(20, 20a). 

25 

5. The electronic device (10) according to claim 1, 
characterized in that: 

the operation mode information of the card- 
shaped device (20, 20a) indicates one of first, 30 
second and third operation modes; and 
the operation mode setting means (141) as- 
signs all the data pins to a data transfer process 
when the operation mode information acquired 
by the operation mode acquiring means indi- 35 
cates the first operation mode; the operation 
mode setting means assigns a predetermined 
number of ones of the data pins to the data 
transfer process, assigns one of the remaining 
data pins to a process of transmitting a general 40 
purpose signal, assigns another of the remain- 
ing data pins to a process of informing the elec- 
tronic device (1 0) of a state of the card-shaped 
device (20, 20a), and assigns yet another of the 
remaining data pins to a process of transmitting 45 
an asynchronous interrupt signal from the card- 
shaped device (20, 20a) to the electronic de- 
vice (10), when the operation mode information 
indicates the second operation mode; and the 
operation mode setting means assigns another so 
predetermined number, larger than the first- 
mentioned predetermined number, of ones of 
the data pins to the data transfer process, as- 
signs one of the remaining data pins to the proc- 
ess of informing the electronic device of the ss 
state of the card-shaped device (20, 20a), and 
assigns another of the remaining data pins to 
the process of transmitting an asynchronous in- 



terrupt signal from the card-shaped device (20, 
20a) to the electronic device (1 0), when the op- 
eration mode information indicates the third op- 
eration mode. 

6. The electronic device (10) according to claim 1 , 

characterized in that the operation mode ac- 
quiring means acquires, as well as the operation 
mode information, card type information that indi- 
cates whether the card-shaped device (20) is a 
memory card or an input/output card (20a), and 

that the electronic device (1 0) further compris- 
es: 

plug-and-play information acquiring means 
(1 41 ) for acquiring, when the card type informa- 
tion acquired by the operation mode acquiring 
means indicates that the card-shaped device 
(20) is the input/output card (20a), plug-and- 
play information necessary for realizing a plug- 
and-play function, from the input/output card 
(20a); and 

automatic configuration means (141) for caus- 
ing a device driver (1 42) peculiar to the type of 
the input/output card (20a) to automatically set 
up a system configuration for the input/output 
card (20a) on the basis of the plug-and-play in- 
formation acquired by the plug-and-play infor- 
mation acquiring means (141). 

7. The electronic device (1 0) according to claim 6, 

characterized by further comprising down- 
loading means (141) for downloading, from the in- 
put/output card (20a), a device driver (142, 142a) 
peculiar to the input/output card (20a), if the plug- 
and-play information acquired by the plug-and-play 
information acquiring means (141) from the input/ 
output card (20a) indicates that the device driver 
(142, 142a) peculiar to the input/output card (20a) 
is attached to the input/output card (20a), 

and wherein the automatic configuration 
means (141) causes the device driver (142, 142b) 
downloaded by the downloading means ( 1 41 ) to au- 
tomatically set up the system configuration for the 
input/output card (20a). 

8. The electronic device (10) according to claim 6, 

characterized by further comprising means 
(141) for downloading a first device driver (142, 
142a), peculiar to the input/output card (20a), from 
the input/output card (20a) to the electronic device 
(10), if the plug-and-play information indicates that 
the first device driver (142, 142a) is attached to the 
input/output card (20a), and if there is no second 
device driver (142, 142a) already downloaded to 
the electronic device, or there is a second device 
driver (142, 142b) already downloaded to the elec- 
tronic device (10) but having a version older than 
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the first device driver (142, 142a), 

and wherein the automatic configuration 
means (141) causes an updated device driver (1 42, 
142b) downloaded to the electronic device (10) to 
automatically set up the system configuration for s 
the input/output card (20a). 

9. The electronic device (1 0) according to claim 1 , 
characterized by further comprising: 

10 

a system memory (13) for storing various types 
of data; and 

a data transfer unit (15) for accessing the sys- 
tem memory (1 3) to thereby execute data trans- 
fer between the system memory (13) and the 
card-shaped device (20a). 

10. A card-shaped device (20, 20a) to be used by an 
electronic device (10) having a card interface (11), 
characterized by comprising: 20 

a connector section (23) having connector pins 
that include data pins, the connector section 
being connected to the electronic device (10) 
via the card interface (11); 25 
a register file (21) pre-storing operation mode 
information of the card-shaped device (20, 
20a); 

transmitter means for transmitting the opera- 
tion mode information, stored in the register file 30 
(21 ), via a predetermined one of the connector 
pins other than the data pins, when a command 
that requests reading of the operation mode in- 
formation has been supplied from the electronic 
device (10) via the predetermined pin; and 35 
data transfer means (201) for executing data 
transfer between the card-shaped device (20, 
20a) and the electronic device (10), using the 
data pins on which signal assignment has been 
executed by the electronic device (10) in ac- 40 
cordance with the operation mode information. 

11. The card-shaped device (20, 20a) according to 
claim 10, characterized in that: 

45 

the predetermined pin is a command pin used 
for transferring a command from the electronic 
device (10) to the card-shaped device (20, 
20a), and also transferring a response from the 
chard-shaped device (20, 20a) to the electronic so 
device (1 0) in reply to the command; and 
the transmitter means (201) transmits the op- 
eration mode information to the electronic de- 
vice (1 0) by including the operation mode infor- 
mation in the response. 55 

12. The card-shaped device (20, 20a) according to 
claim 10, characterized in that: 



the register file (21) pre-stores an operation 
condition of the card-shaped device (20, 20a), 
which includes an operating voltage applied to 
the card-shaped device (20, 20a); and 
the transmitter means (201) transmits the op- 
eration condition, stored in the register file (21 ), 
to the electronic device via the predetermined 
pin, when a command for confirming the oper- 
ation condition has been supplied from the 
electronic device (10) via the predetermined 
pin. 

13. The card-shaped device (20, 20a) according to 
claim 10, characterized in that: 

the operation mode information of the card- 
shaped device (20, 20a) indicates one of first, 
second and third operation modes; and 
the data transfer means (201) operates as de- 
scribed below when a command, which indi- 
cates that an operation mode of the card- 
shaped device (20, 20a) can be changed to an 
operation mode indicated by the operation 
mode information, has been supplied from the 
electronic device (10) via the predetermined pin 
as a result of signal assignment executed on 
the data pins by the electronic device (10) in 
accordance with the operation mode informa- 
tion; the data transfer means (201 ) uses all the 
data pins for data transfer when the operation 
mode information indicates the first mode; the 
data transfer means (201) uses a predeter- 
mined number of ones of the data pins for data 
transfer, uses one of the remaining data pins 
for transmitting a general purpose signal, uses 
another of the remaining data pins for informing 
the electronic device (1 0) of a state of the card- 
shaped device (20, 20a), and uses yet another 
of the remaining data pins for transmitting an 
asynchronous interrupt signal from the card- 
shaped device (20, 20a) to the electronic de- 
vice (10), when the operation mode information 
indicates the second operation mode; and the 
data transfer means (201 ) uses another prede- 
termined number, larger than the first-men- 
tioned predetermined number, of ones of the 
data pins for data transfer, uses one of the re- 
maining data pins for informing the electronic 
device (1 0) of the state of the card-shaped de- 
vice (20, 20a), and uses another of the remain- 
ing data pins for transmitting an asynchronous 
interrupt signal from the card-shaped device 
(20, 20a) to the electronic device (10), when the 
operation mode information indicates the third 
operation mode. 

14. The card-shaped device (20, 20a) according to 
claim 10, 
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characterized by further comprising a system 
input/output register (22) pre-storing plug-and-play 
information necessary for realizing a plug-and-play 
function, 

and wherein the transmitter means (201) s 
transmits the plug-and-play information, stored in 
the system input/output register (22), to the elec- 
tronic device (20, 20a) via the predetermined pin, 
when a command that requests reading of the plug- 
and-play information has been supplied from the 10 
electronic device (1 0) via the predetermined pin. 

15. A method of setting, using an electronic device (10), 
an operation mode for a card-shaped device (20, 
20a) connected to the electronic device (10) via a 15 
card interface (11) incorporated therein, the card- 
shaped device (20, 20a) being provided with a con- 
nector section (23) having connector pins that in- 
clude data pins, the method characterized by com- 
prising the steps of: 20 

acquiring operation mode information of the 
card-shaped device (20, 20a) via a predeter- 
mined one of the connector pins of the card- 
shaped device (20, 20a) other than the data 25 
pins when initializing the card-shaped device 
(20, 20a); and 

executing signal assignment on the data pins 
of the card-shaped device (20, 20a) in accord- 
ance with the operation mode information ac- 30 
quired at the acquiring step. 

16. The method according to claim 15, characterized 
in that the signal assignment step includes the step 

of informing the card-shaped device (20, 20a), via 35 
the predetermined pin after the signal assignment, 
that an operation mode of the card-shaped device 
(20, 20a) can be changed to an operation mode in- 
dicated by the operation mode information and pe- 
culiar to the card-shaped device (20, 20a). 40 

17. The method according to claim 15, characterized 
by further comprising the steps of: 



the operation mode information indicates one 
of first, second and third operation modes; and 
in the signal assignment step, all the data pins 
are assigned to a data transfer process when 
the operation mode information indicates the 
first operation mode; a predetermined number 
of ones of the data pins are assigned to the data 
transfer process, one of the remaining data pins 
is assigned to a process of transmitting a gen- 
eral purpose signal, another of the remaining 
data pins is assigned to a process of informing 
the electronic device (1 0) of a state of the card- 
shaped device (20, 20a), and yet another of the 
remaining data pins is assigned to a process of 
transmitting an asynchronous interrupt signal 
from the card-shaped device (20, 20a) to the 
electronic device (10), when the operation 
mode information indicates the second opera- 
tion mode; and another predetermined number, 
larger than the first-mentioned predetermined 
number, of ones of the data pins are assigned 
to the data transfer process, one of the remain- 
ing data pins is assigned to the process of in- 
forming the electronic device (10) of the state 
of the card-shaped device (20 : 20a), and an- 
other of the remaining data pins is assigned to 
the process of transmitting an asynchronous in- 
terrupt signal from the card-shaped device (20, 
20a) to the electronic device (1 0), when the op- 
eration mode information indicates the third op- 
eration mode. 



acquiring, via the predetermined pin, an oper- 45 
ation condition of the card-shaped device (20, 
20a), which includes an operating voltage ap- 
plied to the card-shaped device (20, 20a) , when 
acquiring the operation mode information of the 
card-shaped device (20, 20a); and so 
switching a power supply voltage applied to the 
card-shaped device (20, 20a) from a predeter- 
mined initial voltage to the operating voltage in- 
cluded in the acquired operation condition. 

55 

18. The method according to claim 15, characterized 
in that: 
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